INTRODUCTION
The Border Ranges Fault System (BRFS) serves as the structural boundary between the forearc basin of Cook Inlet and the accretionary complex of the Kenai and Chugach Mountains and has played a major role in the development of the forearc basin system and collisional orogenesis of southcentral Alaska since the Jurassic Period (Pavlis and Roeske, 2007) (Figure 1 ). Surface exposure of the BRFS is limited and only a few geophysical surveys have been previously conducted across the BRFS (e.g. Fisher and von Huene, 1984) . We know little about its subsurface structure.
A new dense set of gravity data (shown in Figure 1 ) has been used to help build models of regional geology. Gravity interpretations and 2D density modeling show the results of possible subsurface models (Mankhemthong et al., 2013) . However, there is a limitation with the 2D models due to lack of data constraints and the complexity of geologic structures. Since the 3D inversion technique is based on using a sequence of gridded geologic and topographic surfaces, it is feasible to build and invert more highly complex geologic models.
FORWARD AND INVERSE MODELING METHODS
This study applied a geologically constrained forward and inversion method to test a sufficiently detailed model to an arbitrary depth by constructing an "a priori" density model based on more realistic structural surfaces. As the first step, we used three surfaces which define the topographic ground level, the top and base of the sediment layers within Cook Inlet basin to build the model. Density and depth constraints from a simplified version of surface geology maps and 2D density modeling interpretations from Mankhemthong et al. (2013) were used to guide the building of the "a priori" 3D density models. Building a gridded data set of "a priori" information is necessary to constrain the inversion process and helps address the problem of non-uniqueness.
A forward modeling technique is applied to compute the theoretical free air gravity at the surface based on estimated densities in the subsurface from the inversion technique to determine how closely it matches the gravity observation. The algorithm uses vertical line elements that has a theoretically infinite length to approximate the calculated gravitational attraction of bodies within the model. We computed a residual anomaly by subtracting the model contributions from the free air observations which ideally should be close to zero ( Figure  2 ). The inversion technique used to compute the density models is based on a generalized, nonlinear formulation using a least-squares criterion. The "a priori" constraints are essential in order to guide the algorithm to compute density solution models that are consistent with the geology of the region (Cardenas, 2011) .
RESULTS AND FUTURE WORK
Preliminary results of this study show the 3D inversion of the gravity data is capable of constraining the simple shape of the basin structures associated with the BRFS. The calculated total gravity contribution reflects estimated surface densities used in the inversion for the entire study area and has small misfit values close to zero mGal, except in the region where ultramafic rocks are locally exposed (Figure 2 ).
The gridded density solution models computed from the inversion method (Figure 3 ), show density distributions for the three surfaces extending from the topographic ground
SUMMARY
We tested plausible initial 3D density models across the eastern Cook Inlet basin to constrain the geometry of the Border Ranges fault system (BRFS). The BRFS forms the structural boundary between the forearc-arc structures and accretionary terranes of the Aleutian subduction zone in southern Alaska. We used 2D density cross-sections as starting "a priori" models to constrain the 3D inversion model. We computed the theoretical gravity based on the inversion, compared it to the observed gravity, and determined the gravity misfit. We tested the 3D inversion solutions on the lowland regions where the densest spacing of gravity points is located using three surfaces defining the topographic ground level, the top and base of the sediment layers within Cook Inlet basin to build the preliminary 3D models. Preliminary results show the 3D inversion is able to constrain the simple shape of Cook Inlet basin with geologically reasonable densities. We will produce several alternative starting models for the entire Cook Inlet forearc basin and the BRFS. The most reasonable models will be used as starting models for the structure of the entire study area.
level, top of offshore bathymetry, and sediment layer within Cook Inlet basin. Results of density solution models are geologically reasonable. Calculated densities of Cook Inlet basin sediments/rocks are 1900-2000 kg/m 3 and basement rocks are around 2600-2750 kg/m 3 depending upon their depth and compaction. Calculated densities of surrounding rocks of accretionary complex terranes (east) and volcanic arc rocks (west) are quite consistent with depth (2800-2900 kg/m 3 ). The location of the BRFS may be indicated by abrupt density changes along contacts between eastern Cook Inlet basin and Chugach-Kenai Mountains.
CONCLUSIONS
Preliminary results show the 3D inversion of new gravity data is capable of constraining the simple shape of Cook Inlet basin and computing density solution models with geologically reasonable densities. These density solution models will be used to guide the computing of density solution models of the entire study area and constraining on the structure of the BRFS. 
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